Key indicators: single-crystal X-ray study; T = 293 K; mean (P-O) = 0.003 Å; disorder in main residue; R factor = 0.040; wR factor = 0.095; data-to-parameter ratio = 23.6. 
The title compound, tetrapotassium tetra[nickel(II)/iron(III)] pentakis(orthophosphate), K 3.84 Ni 0.78 Fe 3.19 (PO 4 ) 5 , has been obtained from a flux. The structure is isotypic with that of K 4 MgFe 3 (PO 4 ) 5 . The three-dimensional framework is built up from (Ni/Fe)O 5 trigonal bipyramids with a mixed Fe:Ni occupancy of 0.799 (8):0.196 (10) and isolated PO 4 tetrahedra, one of which is on a general position and one of which has 4.. site symmetry. Two K + cations are statistically occupied and are distributed over two positions in hexagonally shaped channels that run parallel to [001] . One K + cation [occupancy 0.73 (3) ] is surrounded by nine O atoms, while the other K + cation [occupancy 0.23 (3) ] is surrounded by eight O atoms.
Related literature
The structure of isotypic K 4 MgFe 3 (PO 4 ) 5 was determined by Hidouri et al. (2008) . For applications of iron-containing phosphates, see: Barpanda et al. (2012) ; Fisher et al. (2008) ; Huang et al. (2005) ; Shih (2003) ; Trad et al. (2010) . For the different coordination polyhedra of iron in the structures of these compounds, see: Hidouri et al. (2002 Hidouri et al. ( , 2003 . Lajmi et al. (2002) . For crystal-space analysis using Voronoi-Dirichlet polyhedra, see Blatov et al. (1995) . For related compounds, see: Strutynska et al. (2014) .
Experimental
Crystal data 
Data collection
Oxford Diffraction Xcalibur-3 diffractometer Absorption correction: multi-scan (Blessing, 1995) T Á min = À1.00 e Å
À3
Absolute structure: Flack (1983) , 829 Friedel pairs Absolute structure parameter: 0.02 (3) Table 1 Selected bond lengths (Å ). 
Data collection: CrysAlis CCD (Oxford Diffraction, 2006 ); cell refinement: CrysAlis CCD; data reduction: CrysAlis RED (Oxford Diffraction, 2006); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: DIAMOND (Brandenburg, 1999) ; software used to prepare material for publication: WinGX (Farrugia, 2012) and enCIFer (Allen et al., 2004) .
Supporting information for this paper is available from the IUCr electronic archives (Reference: WM5027).
Comment
Complex iron-containing phosphates have different applications, for example as ionic conductors (Fisher et al., 2008) , cathode materials (Barpanda et al., 2012; Trad et al., 2010) and matrices for storage of nuclear waste (Huang et al., 2005; Shih, 2003) . In the crystal structures of these compounds the iron cations can adopt different coordination numbers and hence different oxygen polyhedra: FeO 4 , FeO 5 (Hidouri et al., 2003) or FeO 6 .
Herein, the structure of the solid solution K 3.84 Ni 0.78 Fe 3.19 (PO 4 ) 5 , tetrapotassium tetra(nickel(II)/iron(III)) pentakis-(orthophosphate), (I), is reported. The crystal structure of (I) is isotypic with K 4 MgFe 3 (PO 4 ) 5 (Hidouri et al., 2008) .
The asymmetric unit of (I) consists of one mixed-occupied (Ni II /Fe III ) site, two P sites (one of which is located on a fourfold rotoinversion axis), five oxygen sites and two K + sites which are partly occupied and distributed over two positions (K1A and K1B) (Fig. 1) 
Refinement
Because of the similarity of possible coordination by O atoms, Ni and Fe were placed on the same site. Their coordinates and anisotropic displacement parameters (ADP) were constrained to be equal. The corresponding occupancy factors were refined using free variables. After that procedure, an unidentified high electron density peak was found near the position of the K site. It was supposed that this site can be occupied only by another K + caion. ADPs of both split K sites were constrained to be equal, while the occupancies were refined using free variables. The calculated occupancy factors of all partially occupied positions were close to those reported in this paper. To fix the electroneutrality of the compound, SUMP restraints in SHELXL (Sheldrick, 2008) were applied to the occupancy factors of the refined atoms.
The highest and lowest electron densities were found 1.00 Å from O1 and 0.76 Å from NI1, respectively.
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Figure 1
The asymmetric unit of (I), showing displacement ellipsoids at the 50% probability level.
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Figure 2
The main building blocks and their linkage into chains and the three-dimensional framework for (I) in polyhedral representation.
Tetrapotassium tetra[nickel(II)/iron(III)] pentakis(orthophosphate)
Crystal data Absolute structure: Flack (1983) 
